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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid 
crystal display device with a builtin discharge lamp 
scanning lighting device for improving an animation 
display performance of a liquid crystal, and reducing 
cost increase of a backlight and decrease in 
brightness. 

SOLUTION: This liquid crystal display device is 
provided with plural pieces (N) of inverters for 
turning on discharge lamps with switches for 
switching ON-OFF outputs, and an output 
transformer of each inverter is provided with plural 
pieces (M) of discharge lamps on the secondary 
side, and switch elements are provided in series in 
the discharge lamps, and a turn -on control signal 
generation circuit sequentially turns ON-OFF the switches, and thereby turns on 
the discharge lamps sequentially. 
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* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2, **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] In the liquid crystal display which has the liquid crystal display section 
which has a liquid crystal display panel, and the discharge lamp and the discharge 
lamp scan lighting section which illuminate the above-mentioned liquid crystal 
panel Two or more inverters with which the above-mentioned discharge lamp scan 
lighting section has the switch which carries out ON/OFF of the output. By 
carrying out ON/OFF of two or more discharge lamps prepared in the secondary 
of the output transformer of each inverter, the switching device connected to the 
serial to the above-mentioned discharge lamp, respectively, and the above- 
mentioned switching device one by one The liquid crystal display which constitutes 
by the lighting control signal generating circuit which generates the lighting control 
signal which carries out sequential lighting of the above-mentioned discharge lamp, 
and is characterized by things. 

[Claim 2] The liquid crystal display according to claim 1 characterized by setting 
up ON/OFF of the above-mentioned switch so that the scanning point LGT of a 
discharge lamp may be synchronized with the write-in timing of a liquid crystal 
display panel and fixed time delay of the scanning point LGT timing of the 
discharge lamp of correspondence may be carried out. 

[Claim 3] The liquid crystal display according to claim 1 or 2 characterized by 
setting up ON/OFF of the above-mentioned switching device so that adjoining 
discharge lamps may overlap in part in time and they may carry out a scanning 
point LGT. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the two-dimensional lighting 
system illuminated with two or more discharge lamps like a liquid crystal back light, 
especially the liquid crystal display having the discharge lamp scanning point LGT 
equipment which scans lighting. 
[0002] 

[Description of the Prior Art] As a flat panel display, the liquid crystal display has 
been widely used as various monitors and a TV display taking advantage of the 
description of being a small light weight. 

[0003] However, since liquid crystal's being a maintenance mold display and the 
response characteristic of liquid crystal are comparatively late, although the 
conventional liquid crystal display is satisfactory, when an animation is displayed, 
dotage and a tailing phenomenon arise and it is inferior [ liquid crystal display ] in 
image quality by especially the display of a still picture, compared with CRT. 
[0004] The case where an animation is displayed on a liquid crystal display, of 
course by TV also as a monitor of a personal computer is increasing recently, and 
the image quality of an animation is becoming a problem. 

[0005] Although the improvement of the speed of response of liquid crystal is 
continuously made from the former, it is most difficult to realize 1.7ms of speed of 
responses quick a single figure to frame period 1/60 seconds as sufficient speed 
of response to display the animation of animation display, for example, an NTSC 
standard TV method. A several times as many thing as a frame period is most, and 
big image quality degradation produces the speed of response of the present liquid 
crystal to the image of a quick motion. 

[0006] To such liquid crystal, the responsibility of liquid crystal is effectually 
improved by the device of a back light, and the proposal which raises the 
animation display engine performance is indicated by JP,11 -202286,A. 
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[0007] The configurati^lnclicated by this JP,11 -20228^^ Divide two or more 
back lights of liquid crystal into a scanning direction to the field of N, and fixed 
time delay is given to write-in actuation of the corresponding liquid crystal display 
section. The animation engine performance is improved by not making the time 
amount in which it is what was made to carry out sequential luminescence of the 
division field of a corresponding back light, and writes and which the next liquid 
crystal has not answered enough emit light, but making light emit just before the 
writing in the following frame by which the response was stabilized comparatively. 
The configuration which divided the back light into N= 4 fields is shown in drawing 
7 . In drawing 8 , 1 is the lighting control signal generating circuit equipped with the 
counter 2 and shift register 3 for dividing. It is the discharge lamp by which 4-1 to 
4-4 was connected to the inverter, and 5-1 to 5-4 was connected to the inverter 

4- 1 to 4-4. 

[0008] The write-in timing of the liquid crystal display panel in such a 
configuration, and the response of liquid crystal and the lighting timing of a 
discharge lamp are explained using drawing 8 . Drawing 8 is drawing showing the 
write-in timing of the most desirable liquid crystal, a response, and the lighting 
timing of a lamp. A picture signal is written in the liquid crystal corresponding to 
block B1 - block B4 in the block of the liquid crystal display panel which the 
discharge lamp (5-1 to 5-4) has been arranged to four perpendicular directions, 
and corresponded with the period T of those with four (B1 - 84), and a Vertical 
Synchronizing signal. Usually, since the signal writing of liquid crystal is line 
sequential, it writes in in a block in upper limit and a lower limit, and timing differs. 
For example, the liquid crystal of Rhine of the upper limit of the part of block 81 
and a lower limit carries out a response as shown by response characteristic 81 - 
U of LCD, and 81 -L, respectively. To the appearance shown with the lamp 5-1 of 
drawing, it is fixed-time-amount-Td-behind, the light is switched on from the 
timing of write-in initiation of block 81, and the lighting timing of the discharge 
lamp 5-1 corresponding to this block 81 puts out the light just before the write-in 
timing of the following frame. Lighting time amount is Tw and about 1/of duty is 
set to 4. However, although the response of liquid crystal is good about the upper 
limit of block 81 as shown in drawing, a discharge lamp will light up in the condition 
that liquid crystal has not answered enough yet about a lower limit, and a 
brightness difference is produced in the vertical direction within a block. This will 
be the same also in the relation between each of other block 8-2 - 84, and a lamp 

5- 2 to 5-4, and vertical brightness nonuniformity will generate it as a screen of a 
liquid crystal display panel. Although what is necessary is just to increase the 
number of partitions of a block, i.e., the number of discharge lamps, to improve 
this, since a cost side and duty serve as the 1 -/block count (the number of 
discharge lamps), brightness falls sharply. 
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[0009] As stated abo\/0^ comes out of the speed of r^lonse of the present 
liquid crystal enough to a frame period, and in order for there to be nothing, the 
back light lighting time amount by this method needs to turn into a short time in 
front of the writing in the liquid crystal display section, and needs to make 
[ many / quite ] the number of partitions N of a back light, moreover, case where 
need the inverter which are this divided number of back light lighting devices, the 
problem in a cost side and lighting of the inner back light of frame time are one of 
the divided field, and the number of partitions of the field of a back light is set to 
N compared with the case of continuation lighting Brightness has the trouble of it 
being set to 1 -/N and becoming darker as the number of partitions N is made 
[ many ], in order to improve the animation engine performance. 
[0010] 

[Problem(s) to be Solved by the Invention] Thus, since liquid crystal's being a 
maintenance mold display in the conventional liquid crystal display and the 
response of liquid crystal are slow, in order to raise the animation display engine 
performance by the method which divides a back light simply and is turned on in 
order for there to be a trouble that the animation display engine performance is 
greatly inferior compared with CRT etc. and to improve this, it is necessary to 
make [ many ] the number of partitions N, and there are troubles, such as a rise of 
cost and a fall of brightness. 

[0011] This invention aims at offering the liquid crystal display equipped with the 
discharge lamp scanning point LGT equipment which was made in view of the 
above-mentioned trouble, and improves the animation display engine performance 
of liquid crystal, and makes small the cost rise of a back light, and the fall of 
brightness. 
[0012] 

[Means for Solving the Problem] The discharge lamp scanning point LGT 
equipment of the liquid crystal display by the 1st configuration of this invention 
Have the discharge lamp of a M*N individual and it synchronizes with the write-in 
timing of the liquid crystal display section, it corresponded to the liquid crystal 
display section -- more than one connected with the inverter of (N) -- two or 
more -- the total of the discharge lamp of (M) --By control of the electron SW 
connected to SW and the electric -discharge lamp of an inverter at the serial, the 
correspondence field of a discharge lamp is made to turn on and the scanning 
point LGT of the discharge lamp is carried out. 

[0013] Moreover, carry out fixed time delay of the scanning point LGT timing of a 
discharge lamp to the write-in timing of the liquid crystal display section, the light 
is made to switch on, and the discharge lamp scanning point LGT equipment of the 
liquid crystal display by the 2nd configuration of this invention is made to switch 
off just before the write-in timing of the following frame. 
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[0014] Moreover, in thi^scharge lamp scanning point equipment of the liquid 
crystal display by the 3rd configuration of this invention, N individual which 
overlapped in time carries out the sequential shift of the discharge lamp, and they 
are lighting / that of ************** which makes the light put out. 
[0015] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is 
explained based on drawing. 

Gestalt 1 drawing 1 of operation is the block diagram showing discharge lamp 
scanning point LGT equipment in the liquid crystal display in which the gestalt 1 of 
operation by this invention is shown. Although this discharge lamp scanning point 
LGT equipment illuminates the liquid crystal panel of the liquid crystal display 
section, the liquid crystal display section equipped with this liquid crystal panel is 
omitting. Two inverters (N= 2) 3A and SB equipped with the switches SA and SB 
whose liquid crystal displays carry out ON/OFF of the high -pressure output. Four 
discharge lamps (M= 4) L41 -L44 connected to juxtaposition at the secondary of 
the output transformer T1 of inverter 3A, The switching devices SW51 -SW54 
connected to each discharge lamps L41 -L44 at the serial. Four discharge lamps 
(M= 4) L45-L48 connected to juxtaposition at the secondary of the output 
transformer T2 of inverter 3B, It consists of the lighting control signal generating 
circuits 6 and - which generate the lighting control signal which inputs Vertical 
Synchronizing signal Vd and Horizontal Synchronizing signal Hd, and carries out 
ON/OFF of Switches SA and SB and the switching devices SW55-SW58. The 
discharge lamp equipment 4 which consists of the above-mentioned discharge 
lamps L41-L48 constitutes the so-called back light in a liquid crystal display panel. 

[0016] The switching devices SW51 -SW58 and inverter 3A which were connected 
to discharge lamps L41 -L48 in the gestalt 1 of operation of this invention at the 
serial, respectively, By forming the switches SA and SB which control the high- 
pressure output of 3B, and controlling ON/OFF of a switch by the lighting control 
signal generating circuit 6 combining these Switches SA and SB and switching 
devices SW51 -SW58 It is stabilized and lighting of a discharge lamp can be 
controlled. 

[0017] Drawing 2 explains actuation of a liquid crystal display in detail. The pulse 
signal (ON/OFF signal) which is shown in the switch SA of inverter 3A and the 
switch SB of inverter 3B at SA of drawing 2 and SB and which sets the output of 
an inverter to OFF intermittently is impressed. This pulse signal is making it 
generate by the lighting control signal generating circuit 6 at eight horizontal 
scanning periods (IV period) of one frame in the display screen of a liquid crystal 
display panel. This pulse signal generates the output signal of the RF which it is 
inputted into Inverters 3A and 3B, and is shown in the inverter output of drawing 
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2 . Moreover, a square^p/e-like lighting control signal ^Pmpressed to the 
switching devices SW51 -SW54 connected with discharge lamps L41 -L44 to the 
timing shown all over [ S51 -S54 ] drawing, and a square wave-like lighting control 
signal is impressed to the switching devices SW55-SW58 connected with 
discharge lamps L45-L48 to the timing shown all over [ S55-S58 ] drawing. As for 
these lighting control signals, ON period of relation, i.e., a single each point LGT 
control signal, as shown in drawing has a relation equivalent to two continuous 
inverter output periods to the above-mentioned inverter output. Moreover, if these 
each point LGT control signals are seen, while the lighting control signal S55 will 
be in NO condition in the middle of ON period of the lighting control signal signal 
S51 and the lighting control signal S52 will be In ON condition in the middle of ON 
period of this lighting control signal S55, the lighting control signal S51 will be in an 
OFF condition. The lighting control signals S53-S58 perform ON/OFF actuation by 
the same tie MIG below. The above-mentioned pulse signal to each switches SA 
and SB and the above-mentioned lighting control signal (ON/OFF signal) to 
switching devices SW51 -SW58 are generated by the lighting control signal 
generating circuit 6 which considers Vertical Synchronizing signal Vd which 
consists of logical circuits of easy common knowledge of a counter, a shift 
register, etc., and Horizontal Synchronizing signal Hd as an input. 
[0018] When such lighting control signals S51-S58 are impressed to each 
switching devices SW51 -SW58, discharge lamps 41 -48 are turned on / switched 
off by the wave-like timing shown in the lamps 41 -48 of drawing 2 . That is, all 
discharge lamps are in an OFF condition, and only the discharge lamp with which 
the lighting control signal is impressed to the switching device turns on the period 
(drawing is shown as a gap.) which the inverter output turns off intermittently. As 
generally shown in drawing 3 , when the electrical potential difference more than 
the lighting electrical potential difference Vd is impressed between the terminals 
of a discharge lamp, the lighting property of a discharge lamp begins discharge, and 
the discharge current increases and it carries out luminescence lighting, four 
switching devices connected to the same inverter although the inverter output 
was impressed to the discharge lamp connected to the same inverter at 
coincidence the discharge lamp connected with the switching device to which 
the lighting control signal (ON signal) is impressed in inside reaches a lighting 
electrical potential difference Vd previously, and the discharge current Is 
increases, and other discharge lamps connected with the same inverter do not 
reach a lighting electrical potential difference, and do not switch [ if lighting 
luminescence carries out, as shown in drawing, it will decline, the electrical 
potential difference between terminals, i.e., the inverter output, of a discharge 
lamp, ] on the light. Thus, when the inverter output has come out, among four 
switches connected to the same inverter, only the discharge lamp connected with 
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the switching device td|^ich the lighting control signal^BN signal) is impressed is 
stabilized, and carries out lighting luminescence. When it sees about the discharge 
lamps 45-48 connected with the discharge lamps L41 -L44 and inverter 3B which 
are connected with inverter 3A, respectively, only one piece will be on at a certain 
moment, and the output capacitance of each inverter will be good at one discharge 
lamp. 

[0019] Gestalt 2 drawing 4 of operation explains the gestalt 2 of operation. As 
shown in drawing 4 , in the horizontal scanning period (1V period) of one frame in 
the display screen of a liquid crystal display panel, a phase constitutes mutually 
the pulse signal impressed to the switching devices SA and SB of the inverter in 
the gestalt 1 of operation by four pulse signals from which only the half-wave 
length has shifted. From the inverters 3A and SB which inputted these pulse 
signals SA and SB, the output signal of the RF shown in the inverter outputs A 
and B, respectively occurs, a square wave-like (gestalt of operation -- the same 1 
**) lighting control signal is impressed to the switching devices SW51 -SW58 
connected with L48 from a discharge lamp L41 to the timing shown all over [ S51 - 
S58 ] drawing to the inverter outputs A and B. Although the mutual timing, i.e., 
ON/OFF actuation, of impressing these lighting control signals is the same as the 
gestalt 1 of operation, the point that the pulse width of a lighting control signal is 
set up equally to the output period of each inverter outputs A and B is different 
from the gestalt 1 of operation. The above-mentioned pulse signal to each 
switches SA and SB and the above-mentioned lighting control signal (ON/OFF 
signal) to switching devices SW51 -SW58 are generated by the lighting control 
signal generating circuit 6 which considers Vertical Synchronizing signal Vd which 
consists of logical circuits of easy common knowledge of a counter, a shift 
register, etc., and Horizontal Synchronizing signal Hd as an input. When the lighting 
control signals S51 -S58 as shown in drawing 4 are impressed to SW58 from each 
switching device SW51, discharge lamps 41 -48 are turned on / switched off by the 
wave -like timing shown in the lamps 41 -48 of drawing 4 . In this case, each 
discharge lamp is convenient, when the time amount which turns off the output of 
an inverter is long and required, in order unlike the case of drawing 2 for lighting to 
continue and to switch off a lamp. 

[0020] Although the block of the liquid crystal display panel by which eight -piece 
(L41 - L48) arrangement of the discharge lamp was perpendicularly carried out, and 
it corresponded to drawing 5 so that it might be shown is written in blocks B1 -B8 
the period T of those with eight piece (B1 -B8), and a Vertical Synchronizing signal 
and same actuation is performed with the gestalt of operation by this invention By 
the block of a liquid crystal panel becoming eight pieces, if the time difference of 
the write-in timing of Rhine of the upper limit within a block and a lower limit is 
one half, for example, takes notice of the top block B1 when a block like before 
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shown in drawing 7 is pieces The response of the mfiid crystal in Rhine of 
upper limit and Rhine of a lower limit comes to be shown in response 
characteristic B1 -U and B-2-U of LCD. To the appearance shown in the lamp 41 
of drawing, it is time-amount-Td-behind, the light is switched on from the timing 
of write-in initiation of block B1, and lighting of the discharge lamp 41 
corresponding to this block 81 is switched off just before the write-in timing of 
the following frame. Lighting time amount is Tw and about 1/of duty is set to 4. 
Although the response of a lower limit cannot say it as completeness compared 
with the upper limit of block B1 so that drawing 5 may show, compared with the 
case of the former as shown in drawing 8 , a discharge lamp will light up in the 
state of a quite good response, and the brightness nonuniformity of the 
perpendicular direction of a screen will improve sharply. Moreover, since it is 
dependent on duty, brightness is the same as the case of the gestalt 1 of 
operation shown in drawing 2 . Moreover, especially dotage of a dynamic image is 
improvable by making it synchronize with the timing of write-in initiation of a block, 
and delaying timing with the optimal response characteristic of liquid crystal. 
[0021] the gestalt of operation of gestalt 3 drawing 1 of operation -- several [ of 
an inverter ] -- although the case where N was set to 2 was shown, when the 
block count is made [ many ] by making N or more into two, the difference of a 
response of the liquid crystal in the upper limit and lower limit within a block can 
be made small, without changing, the same duty, i.e., brightness, and the brightness 
nonuniformity of a screen can be improved sharply. 

[0022] Gestalt 4 drawing 6 of operation is the block diagram showing the gestalt 4 
of the operation in this invention. An impedance component 61 is inserted in each 
switching devices SW51 -SW58 and juxtaposition which are shown in the gestalt 1 
of operation of drawing 1 with the gestalt of this operation. The electrical potential 
difference impressed to each switching devices SW51 -SW58 impressed by this 
configuration at the time of discharge starting can be reduced. 
[0023] 

[Effect of the Invention] According to the liquid crystal display which is the 1st 
configuration of this invention, the display engine performance, especially the 
brightness nonuniformity of the perpendicular direction of a screen are sharply 
improvable using the switch which controls the output of an inverter for two or 
more discharge lamps connected with two or more inverters, and the switching 
device which controls lighting of a discharge lamp by carrying out the scanning 
point LGT of the discharge lamp to stability. 

[0024] According to the liquid crystal display which is the 2nd configuration of this 
invention, especially dotage of a dynamic image is sharply improvable by 
synchronizing the scanning point LGT of a discharge lamp with the write-in timing 
of a liquid crystal display panel, and carrying out fixed time delay of the scanning 
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point LGT timing of th^^charge lamp of correspondefW. 

[0025] According to the liquid crystal display which is the 3rd configuration of this 
invention, the display engine performance especially the brightness nonuniformity 
of the perpendicular direction of a screen, and dotage of a dynamic image are 
sharply improvable by adjoining discharge lamps' overlapping in part in time, and 
carrying out the scanning point LGT of the lighting of a discharge lamp. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 




DRAWINGS 



[Drawing 1] 



Vd Hd 




SA.SB : 

3A.3B : On'-i 



SW51~SW6« : XivfH^ 



[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 7] 




1 : jg«rej»ii#%^ii% 



[Drawing 8] 
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